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— one modified with a nucleic acid-binding and/or cytophilic functional group. 
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w m m 

5 *m W te> ^^^J^t^lJ (Immunostimulant : frmmmM £ tz. ^m^MM ft if 

io ^^(Dmm.m^^'r y =o*^ k (^t> ^ggjw«tt^-y 

1984 ^ Tokunaga felcj; 9 BCG <^M^ttj£#£^i-5i&@-t?3§ JL ^tt/t. 

MB CpG IB^U) ^tf^C»i£SB2^J^MHi-5 1 b^T*fc5r.^^0^b^^^ 
15 flfc (Tokunaga.T., et al., J. Natl. Cancer Inst., 12, 955 (1984) (^#|^^CK 
1 ) ; Tokunaga.T., et al., J. Natl. Cancer Res., 79, 682 (1988) (^#fF^CiSfe 2 ) Q 
f ft*** fc CpGfi?!I«: t y A DNA ^ P«©^tt^B«> 

ibtvrv^o *ggjw»stfe»c:w: c p g ^T<Dm&<DW,mhmmb3i>7Lbti, mz. 

:7vWb & & V ^ CpG SrfU Z<DmmzW&7'V is (Pu) iffttfH^ 
20 y (Py) ^fa^JLfc S'-PuPuCpGPyPy-S';^ ffc*6«jfc#M ^/Wfc CpG ^ 
— 7t LT=i^-feVi^^§r#TV^5 (Krieg, A., et al., Nature, 314, 576 (1995) 

(2MW:fcift3)) 0 :;t\ ^M^vWfc CpG 7itt, J:<*ije>;ft/rv>5 
«fc$te> 4>fc< i: t loov (C) -JfT~> (G) ia^JSr^tfMV^^ ^ 

WKSJII (— IS!^^f*4~10j@O^^ K**fe^5Eani) t'feot, ^ 

25 Y^ls-VT ~lsWMK&rtZ>i/ b 5 ^/Wb£frTV^V^©£ 

^t5o fc*5, B*Toffi93fc*3V^T\ CpG mzZbfrbte\)Wi*)2¥jt?- 
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G : ^T^^> C : h^^ H T : ^ ^> U : fr^S'/l'). 
AACGTT, AGCGTT, GACGTT, GGCGTT\ AACGTC, AGCGTC, GACGTC, 
5 GGCGTC. AACGCC, AGCGCC. GACGCC. GGCGCC, AACGCT, AGCGCT> 
GACGCT, *Jj;T>*GGCGCT 

Z.tibcoWBffl&'Stt 8—100 figgti^^Sty =?^^ KtfS&lSJ&l 
Mtt^ttS'bWTfcS (4« 2001-503254 (#f«il))o 

10 »ffi^-y =f^^ K©^T?*>* (T*ft«S#tfSCpG^— :7&tj*U 

'*A^W:^^/Wk:DNA«r**>i-) (^fiW?, H4#H6|$, Annual Review 

2001,137-146 (2002) (^#l*F:$C§fc4 )) 0 

accga taccggtg ccggtgacggcaccacg 

accgata gcg ct g ccggtgacggcaccacg 
15 accgatgacgifigccggtgacggcaccacg 

accgat£cgcgagccggtgacggcaccacg 

ggggggggggggcgatcggggggggggggg 

gggggggggggac gatcgtc gggggggggg 

ggggggggggggaacgttgggggggggggg 
20 GAGAACGCTCGACCTTCGAT 

TCCATGACGTTCCTGATGCT 

TCTCCCAGCGTGCGCCAT 

GGggtcaaegtigaGGGGGg 

25 5o Mfc-t&k* 5TTTT3'OJ; S^lcStrT P s^tfcSK 5'GGGG3'C9 
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y yf-mst. fmz'tetstt c v y^mm^^tm cpo &&mm&&mk it 

ftifi&i £*lTV^ (#^^P 08-500738 (#fF;$Ci§fc2) 2002-512599 (# 

rF»3) ; m^. 2003-510282 (WFXfiU ) ; #5? 2003-510290 mWflCfflt 
5)) c 

ft^cSC^fflLT, IL-6, TNF— a N IL-12, IFN a / j3 % IL-18, — Hfc 

15 ^-7^©E2?!IS:li3eb'rv > S 10-506265 (#^^6) ; ^Se 2001 

-503267 (#fF5:m7) ; 2001-513776 (#fF:£$fc8)) 0 

cpG -7 & dna v ??-^izmmi-z>ww<Dmmx^ Mii^tst© 
hM&btiz (^^¥9-285291 mmxm9)) 0 

20 2000-509976 (#f«ifel 0)) o 

m&g>mmm&tix^z cw* 2002-517156 mwtiaaki n 2002- 

526425 (ftftJcWtl 2)) B 

T^i?^* DNA &/BV^Se^f&Sfc<&#^£|i3i3&teU ^^#14^^ 
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5 460^ l" h n ^/W^fcfiTfV ^-f^^^ in vitro T^i&TIL&^MPfcSag*: 

\Z.tertZ>®.mte$m&flX^Z> (Mulligan, Science, 260, 926-932 (1993) 

5) ; Miller, Nature, 357, 455-460 (1992) (#M$tf Ifcfi* 6 ) ; Crystal, 
10 Science, 2JZQ, 404-410 (1995) (^WWvfciR 7 ))„ 

(Tomlinson and Rolland, J. Contr. Rel., 39, 357-372 (1996) (Wmttffi 8 ))„ 

^w^v (pei) tffcs, &m(Dmt£^tcttMmffote£x$&mmf&7 4 ><px* 
a* 3 y A7h^mnm<D^^^^^v ^--cfcs pei tt, fe5^^«2p^^± 

<£> h 7^^7i^ ^^Sr5l #®-i~*t^:^^ofc (Boussif et al., Gene 
Therapy, 3, 1074-1080 (1996) (#4#fF;£itfc 9 ) ) „ 
20 PEI^IHE*. S[*S:^tffl*at»«Ffl(li$tLfcs S^O^^'ft^y 

L^Lft^fe, PEI <£> J: ? &#^^t4^y -r— ©^^ki4^oV^T«fa<t A/ if 
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5 

< b £n £> frX V ^ 6 (Theresa M. Mclntire and David A. Brant, J. Am. Chem. 
Soc, 120, 6909 (1998) (^#fF^CSfc 1 2 ) ) „ 

i"«*ffii«3ftSK©j!»rtrtaitSlt 20 ^±©ttffiHJ»*s K, ffir 
10 E, *g$H, Biotherapy, 4, 1390 (1990) (^iflFZfciSfc 13); ft^JH, Oncology and 
Chemotherapy, 8, 225 (1992) (ftWWXffi. 14)). 

roJ;54jJ-l, 3 -fjviJ DNA ^O^^m^ ^v 5 ^— h U 
it^^^yr— fc^ffiX#5r ^as&bftXi^o r.©5fefrSWlc«s 

15 U £;ixfc£fb^ett(Dfc5*m^ *t^^UT, 0-1, 

3 -^a# y/tM^©^ y^ay- b &§^i-£;fr&;^i7!i-<b;ftxv^ 

(PCT/US95/14800) (^fFZfcSftl 3 ) „ 

ft3S N #38W#e>fc:.fc!3. 0-l,3Hfc^*r£*fc1-«£*RlHas, AX 
WOT$tv5^i:"C\ ^-m(ommtm^^4 ^©S^SrMtS- 
20 ttj $ ttfc (PCT/JP00/07875 (#fFXiK 14); PCT/JP02/02228 (#§«&£ 14); 
«#, *9S, J. Am. Chem. Soc, 122, 4520 (2000) (sH^fWiSK 15); tM^, ¥ 
7C, $r?S, Chem. Lett., 1242 (2000) (0^^ 16)). 

25 rt('fe§ 0 
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5 m-tz 0mm t e> & s mmm t>mm £ ti z> „ 

10 i"o 

m 3 mn, ^mrnxm^btiz^y*?- Kft^7^7y (rs-spg 

RGD-SPG) (D&j&*3r—M>M%^-i- 0 
15 ^/7^7y> *3j:t>*RGD^ix^7^ CpG DNA b(D^mt^ir 

^£fc^#fc^j£$it:;fcnon-CpGDNA (CpG ^^7^^ ftl^ U =f ^ ? 
VJj-^K) »c j;6^l7^*5l50Kl^-vi7 n 7 7-^bOt'f hX-O' IL-12 

25 y m<£# $ i^7t CpG DNA <DMM (a^v^^i^;? n 7 7 - ^HS*H 

j& J774.A1 ^e>oi7--r h^-Y^iL-^m^aoii^^o^m^^i-o 
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is t M&W- iS^tz. CpG DNA <D$m\z.X.Z>^V*te ftMtffl £*> b © 1M 

h *>f ^ IL-6 te*Oi«»a6*0*&*Sr^i- 0 

5 ^ i «^-#:Sr^ £ CpG DNA OJfttiRlC «t 5 ^ 17 * * $mWmi&** h<D^4 

yVb Z&tz non— CpG DNA \ZL X Z> t 17 * * &mKfflBlft£> fe 

-fh^'fy IL-6 jg£#J:£<E>*£JB:&^**\ 

io » ii law:, *&mte.&5&.&m&ito<Ds>'*S7 * 7^*3 j;wu^ti/^7^ 

7 ^ <b HS^frSr^^ £ -frfc non - CpG DNA m «t 5 <7 * * &J£lft*|]|J&d> 6> <Z>1f- 
4 h 77 >- IL- 12 I^^O^^^to 

$ 12 mi-ts ^m\^o^mmmm(Diyyy ^ y ly^xmt^m^yy ^ 

y > kfe&fc&l&l&ZTtlt CpG DNACPO) (***^*^/Hi£^£ffo CpG 
15 DNA)cDpJ^(e:J;^-^!7^^^liM^b^f-^ b v IL-6 jg4=*Oit3£ 

yyt fo&ft&j&m iSlttz CpG DNACPO)<^*UaS: ftMitfflifl&*> 
Of"^ b7^^^IL-12S^*^ii^m^^m^^i- 0 

20 m 14 aw:, ^ w ^ ^ 5 ftmmmm <d^>?7 ^ y^&& mtm^m *sv?4 

yVb & £ * It non - Cp G DNA(PO) ( * X * * ^ /Hfe^ & ^ "£> x 

25 7V<k^#:£l^£-ti:fc non-CpG DNA(PO)(a 5v 77*^111^^6 

<&f->r h^7^^iL-i2 0^m^^^i- o 
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v^t *-frft:Sr^ CpG DNA tiS^^^S ^IliMfi^ &©t^ h * 

^ IL-4 S^m^^mSr^i-o 

5 vlskm&fcZKmtSlttc CpGDNA(PO)^«tS^^^S*J»J»#IBJ&^e>©^ 

7>kfc&ft&J&J&£l£1Z non-CpG DNA fc: J; S-^l7^*^J»)li»^^e>(7)f- 
h^7-f ^ IL-4 m^m^^^^i-o 

io ^ 19 ei fi, #38 w ^ 5 ^asE*y»»j© 7 w 7 «k wt^mm^y ? * 

*7 > tm.&W>*Mf&iS^K. non-CpG DNA(PO)fc J: 5^ 17* te*WtmM&t>*b 

BtifEl5Cil^{ii|E'^^tLTV > >?) J; 5 ?vWb CpG *^-:7«:-£irfc(£> 

20 L<l£/B$*i5o *fc N lU^^^bfc, ^ CpG ^6J$JW*tt^-P 

K (^M^/Wb CpG *^—7^o*SeJW»H4^-p K) 
WSitmSo # CpG ftggJWaMt* y zrxfu*?- Ktt, i£&£fcte 
CpG^E-^— 7 tll^^Tfffl^tbS, r^6><D^-y =r^^ 

^it-tffltstp Roy ^te> u7-if 
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Hit UT^ift LV^cOfi^ 0 -1,3- fcti: 0 -l,3-^i/7^T?feSo f 
K#tt*r^ (ffiO«Jfs 33-40%) 0 LV\ 

xEOHra 2#Rg). ^««fc*^^tt'e'IB**s#4-$^6r. 5, DNA 

RNA OJ; 5^^^o^m#i:#S^2f^ffl^«t *>&mk&Btk<D&<& 
25 5ri^i6 5o Ktttli (AfrWfcoV>Ttt*llfi0!l4#l!B) ^xn^ 
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i~ R8 RGD ©J:5l:, 3e <k LTiRBJMjRJBittfc: J; Z>$i$kx»mWt<D h9^x? 
#^£5 PCT/JP02/02228 (^FFlSrifc 15) ^ ^ g^izli $ iT/"C V <5 ^ j^ T ^ 
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(b) 



(a) 




(c) 



(d) 





mm^m^m&t vx^^^-^^mm (_his (a) x^-r^to) 
& m A-f § & flue , ^w-c^s*^*- ^m&m&tt & =» s &m~$- 0 

m<P (i) l4»3!^»TOilft^U (ii) tt-^y^lftS^fife^U (iii) 

**e;tfmm*ft-tz $-i, 3-ysu*^(Dm&n, 2.x s 3.x, ixx^^ti 



H ? N-R-HNOCO 




(2) 



WO 2004/100965 



PCT/JP2004/006793 



10 x*mt>&tiz>T^ /ift*^b©tife5 0 



15 fi N *»W#e>»J:J:* PCT/JP02/02228 (#fF;£» 15) tef£ijmclBi££*LT 

ux#ftt5 /a -i,3-?/i»$i'm<D&m&. m\±mm 




(3) 
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mmm 

mmm 

p^^wtf K (CpG dna) ^jfcfel^-L^^MMM^MM Hi@Si 
-&<r>*/V7 4 v ^*S:ittBB«©SlfeJC|56oT»3tLfe„ ?-fc*>^ ATCC 
10 (American Type Culture Collection) ^&A¥ b/t. Schizophyllum commune. 
Fries (ATCC 44200)^, &/J>*&:i&£:J E l!V^T 7 0 U/tlft, *BflSj*#:fc5 

mM*yVvj y^^^=fc 0 :©^/7^f 7^£r^;>< ^vi^/ufcdF-V K (^T> 
DMSO £3ftIB) («HT1»U »^Sr 30mg/ml (cil U ^ <D$gi& 
15 3)ul(Z)M7Ks lOmMWMJ^itf (pH7.8) 1 n 1 & J; t>* 3 mg/ml (D 

CpG DNA^ 5/zl £^Lfc 0 # b^fc^«-t-^T^T\ i^— T'feofc 
(Gregory G. Martin, et al., Am. Chem. Soc. Polymer Prepr. 3J1 (D , 253-254 
(1997) ; K. Tabata, et al., Carbohydr. Res., 8.9, 121-135 (1981)) Q 

mrn vtc CpG -7*^t2*y u*?- k (mm&&&) t*. m.mm 
20 ttgf^ i/bw-^y v^^^k (CpG) ©eyi!*-^*;* 

zfcn^-^ — hM-^&<boTCC ATG ACGTTC CTG ATG CT©3«t 40 <D 
dA Sro^/ciy— ^ (Ifi?lJ#-§- 1 ) & CpG DNA t Lfc (Y. Aramaki, et al. 

Biol. Pbarm. BuU., 25(3) 35 1-355(2002)) c 
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®%m^\zitii'X&mmznmmte§LZte\<\ rrm 7^4.6, 

17s ' 20 *3 «t X$ 36% <D T $ / £ $r 31 A V1t*<7-* isiim 4 *7^<D Sr 

7^100mg SttK 100ndte$£#P3*fco t^afXitMJ *^7k^f£ (V 
10 ^7^7 yli^n-^t^LT 10%*5J:tJ« 40%. 80%6O^S^U<«, 
ifl*a*-C*>3 500%) £r^o< t) £*nx., 4'CT? 2 BHgtg^Lfc 0 

wes mmmR 12000) -ea«f«, **sft«iufc. #fett^efe«#:«r^p<^/w 

*/M^>K 20 ml 2-7^i^;w^J:^^$y, 2ml 

uwjs ioooo ai£ji±) sran*, mux- 2 nmmw&m-ttco mm^mit 

15 h V V A«r»ife"e5fe«S$*/t« % SJtS*«eSra*fl» 12000) 

0.05%) ickflfrofc,, 3 m^I'J^&fTofc^m&Sc 

20 l^Lfc 0 ^i{coV^(4y;W^ 5;cr.— j/ g 0 t h^77^- 

(GPC) #±tftt£HJ£a»bfcftU JW^^— 4:SrWfc*» 

£1 



»3*Xtt0£Sft (%) 


10 


40 


80 


500 


T^y*©#A^ C%) 


4.6 - 4.7 


16.3 - 17.8 


19.3 - 20.8 


35.2 - 37.4 
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mmm3 

5 bfc 0 ^/7>f7^4.6, 17, 20. *5«t 36%OT/^^^^Sr^A 

Hifefll 1 ^IB^tbfc^^T^* 45 j?rov-/7^ 7ls&&it 0 ZL<D*SV*7 
-i 7 1/ lOOmg &7k 100ml m**PS*fe 0 ifl 3 !7*I6^ h y 

7>"flim^^— ^t^UT 10, 40*3«ttK70%O^*^:) £&$o< «9 i: 
10 4°C-C2 H|ffl«#Ufc. KJ&#*fc»*r« (S»PR# 12000) T?3g#r& N 

WISftjftLfe. #bfrfc£fefll#:£DMSO20mn^#?£^ > T/l^-^^A- 
x^f^ 2ml (^cilPJ, 10000 ^JP^L, 0 KIJ*#£r|fctt fc„ 

ps# 12000 -vmm (sm4tk»«, aaEttTK**, ^®tK) u anfeftj*-*-* 
0.05%) mj: «?ff ofc 0 aastt^-c 3 m-ro^ofc ^m^2^^ufc cm. 

Numata, et al., Bioorg. Chem., 31, 163-171 (2003) ) Q 
&2 







10 % 


3.6 % 


40 % 


9.3 % 


70 % 


i3.5 % ; 



— 1 uxfp-;viift (3i/7fp-;>il^/7^7y) 02JtM&All^LJz 
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5 X'TOLfcv^y^^ 7^ lOOmg &7k 100ml K:^?;*^ iga f P !>A 

1.65mg 5mol%) ^Di, >S}fcT> 4 "C"? 2 0 P^jf # 

ufc 0 Rj^mm^mmm mmvm 12000) tiffL, ^^bfc 0 

#b*tfc6£,@#£ DMSO M!W£iir, 7^ /l*S?rf t^^rn-l' KW 
WW- Ishii ^O^cm^^oT^bfc 3 j3 h- 5 

10 3--f/^N-(2-T5 y^^u)^/^^ — h) Sr»P^,MM-e2 13 jt#£^ttfc 0 

RfomwiK*m4k*vm-}- h v v& ioom g ^4^mmmx2mMk., *<d®.^ 

■ fi££ig#fJH (^I^PS# 12000) -esswu ilSWsrK^w^fp^nl 

f5v /, /7^f7^l:ff: (Tsutomu Ishii, Ritsuko Iguchi, Erwin Snip, Masato 
15 Ikeda and Seiji Shinkai, Langmuir, 17, 5825- 5833 (2001)) „ 

0.05%) ^J:l9fTofc 0 Wl^n^X 3 |H]-roffofc 0 ,1^m^^3^^L^ 0 









5.0 % 


0.358-0.383 


4.5 % 



20 »#H5 
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/t^^^y =f^— (- -t?tt8fi^S:^U ^(D^f- K#Sr R8 fc*iB-*- 

V-^'y v'^-T^^7= 3 r^^Oia^J (RGD irStlB-TS :gfi^J#^3) 

-i/f ttFmocfe^oT^L, fSSltt HPLC (iftl»nvh^77 
IClTfTofc 0i!L-71OOs ODS^A (YMC *fc®!h «|g 

10 ^^T-fe b= h y /W^WtK 0.1vol%0 b y = 5/95 Sr 

40 ftfrifX 20/80 IE ^7 b Lfc). l^ttMALDI-TOF MS (vh^y^ 

y>^^ : CHCA) (Fmoc & ; r @tB<a^N ^ K:/ y * J x t*5£#*±) „ 

*4 









R8 


1371.65 


1371.20 


RGD 


450.48 


450.40 



#1)6 
#l 7 ^^i~ 0 

HJSfll 1 X-mmVtzZ/y-rj v > 300mg Srzk 300ml ifl 3 «7 
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-ThV ^AtM&Sc (9.87mg: ^/7^ 7>©iji^lT 0.1 ^4 (10%)) £ 
3l^T4°Ct?2 HfffljJtHsLfc. ^/&^j££3g#Til (#I&PS# 12000) "Cii 

#bHfcfifeia^JL lOOmg DMSO 10ml, 28%T^^- = T 

5 7kmm iomi \zmm z^t. v-t y Tk^Hb* vmi-hv vj± 2oom g (*»j) 

iilT4 0»ifc o £jEft&ttfr3*rl)t (#I&PI# 12000) -eatfft, ft 

&£,@ft:2jfc DMSO 10ml \Z?gffi£ ii\ 3-^WW 5 K7*n 
^gfc-N-fc Kn^^VW? K^*x/H00mg (^ciflSHJ) SriD*^ 

io M-c24NFra«E^Lyt„ Rj&&m*&$rm (wmmn 12000 

#bftfc&fe@#:_3 £ DMSO 5ml tt:JSA¥£*fc 0 *fc, HJfe^J 1 ^T#btb 
15 12000) tllfl, ?*J|&tt0feU K«f*Vy7^7ym. 

5u3ff#Wfc:«fcSffMflK ^ft) ^rfrofco * 5 Cli^iW 6 <D#iS)t&l^lt5 
5 0 Sfc.^ifi^Sa^B^ ^77^- (GPC) ta!)iT«tfci:r5, 
5 (T. Matsumoto, et al., Biochim. Biophys. Acta, 1670 . 91-104 (2004) ) „ 



25 
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M_5 











5 % 


10% 


5 % 


10 % 


Sfe@#2 


3.7 ±0.1% 


9.4 ±0.1 % 


3.7 ±0.1 % 


9.4 ±0.1 % 


G&@#3 


3.7 ± 0.3 % 


2.3 ± 0.3 % 


3.7 ± 0.3 % 


2.3 ±0.3 % 




0.3 ±0.1% 


0.5 ± 0.1 % 


1.0 ±0.1 % 


1.3 ±0.3% 



mmm8 

5 >r z bta^i2!f: KjjjfelZZ 4 2 ^ ^ CpG dna £ ^m^^b^ 

M^JOlM 17,20 *5<fc "0*36 %©7 5 y»fpv^^7^ 7^(WT,N-SPG 

i^iB), 4.6 %(D*-</u* ^mm^yyj ? ^ cb*t> sp-spg t^tu). 3.6, 

9.3*5 J; TJ* 13.5%OT/i/^^^f|jv'y7^ 7^(^T,Arg-SPG t^fB),4.5% 
<D =i u-^x u —jv&%*/y 7^f7^ (^Ts Chol-SPG t *IB) , 0.3 *3 J; "0* 0.5 % 
10 <D R8 4 (£*T, R8-SPG t *IB) , ft b Tffc 1.0 *5 i T>* 1.3 % 

<DRGDWM^y7-( 7^ (J^Ts RGD-SPG «5r*IB) £^;ive*i DMSO ^ 
1 U 30mg/ml CiiL, -^n^fr^ 1^1 MtK 3 

til, lOmMOMJ^iW (pH7.8) 1 u 1 *5<fc T>*H»J 1 K12*c<D CpG DNA 
^ (3 mg/ml) 5/zl^M^bfc 0 # b^c^(*i"-<T^P^T\ *&-T'&ofc 0 

15 $k& s mmm2, 3, 4, 6 icx-a^L/tv-y^ ^ 7 ^i^^lt^ 
wm^yy-f v^tmmi^ ^-it^mm^yy 7^{*rs(o.3)-spg <tv^ £ ? 

cpg dna ti/y*7j ? t <D^&fotef&<p^si'mm.fammz. £ 
20 CpG DNAfi^^^mbfcy ^^Em^ftt-m^iw- £<, £ &k:>7*/w 
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J$-tZ>Z.kl<c£Y)ft^mfr3:$< te^fe^l&mmtWL'p-t&o ^rT\ CpGDNA 

©^fe-CS^S:^ $ MOPS (20mM MOPS (pH 7.0), 5mM & 

8H-h y -7A, ImMEDTA, ^T2%7^n-^^ 
5 ffl VvT 2V/cm ~e 1 BtPflm^^tfr $ ^> Gel Star Nucleic Acids Stain (BMA) T? 

Wkffii/y7^ 7 yotti^ot, CpG dna <^»&te$c'> lt*5 9 n 
io gj&ffi io 

^7^yfej: xEh%mM^>L ?^?^t £ ^& CpG dna of u 

ill J: ^-7 » 7 a^IE v ^ p 7 7 - b O t-f ^ IL-12 jgfeftcDit 

3fct>*> 8 MifrOiHicD Balb/c v«7^0St!ii« bfljiM^^, 70%^* 7 — ^ 

15 Tm^n^^^^B^A^^^«v^T^^^m$^o ^pbs (y 

^gfc&MSftb&S^ifotO & 5ml0gflK:&AU J: < ^ ^t- ^ L fc HI IK 

Lfc 0 « fc^^^'frf^^T 1,000 rpm, 10 4'C"T?jS'C? bfc Q 

±*f£rl&# 10%fF^iSifc»**tPBPMI1640 «f«6fc»»U*: 

20 A (1989)), 

96^^^— 100^1^ 10%^Wj^lfiL?t^^-tpRPMI1640^n«bfc 
2X10 B {HIO^^^fe5t5flI^^ P77-^«iL 37°C, 5%CO a Tt? 2 f^WUft 
tLT/l — M£*iBllS&gg£M&t^ CpGDNA*5j:t>*^»J 1 £:Hife0)J8 T'f^M 
Lfc CpG DNA £ ixy 7 w 7 i^Wt^/^ ^ 7 ^ £ O^^SrPfi^^ 
25 iM (£JN&PS# 3000) "e^iib-CDMSOSrMiSbaASrffPaELfctOSraain 

37°c> 5%co 2 Tx*24mmmmmzmm±w*\E]%L^tzo 
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!7*<£>^ IL-12 iOSiJ^f*, Mouse Interleukln-12 
Total ELISA (ENDOGEN SrfUffi U h a— /WcfEoTWJSb 

5£ EL- 12 4f*s CpG DNA in CpG DNA t *sVy 4 7 <fc t>* 

-0#-f^ (IL-12) *<Z>ii«5?SW£;ft7J:„ 
tttfeffl 1 

2 ^fei^b^Kii^yy w 7 ><h^^& iirfc non-CpG 
10 DNA (CpG ^t^— 7»^^/jV^P ^'^^ K) [Ul^MaMiZ 

^P77-^6>Q»>f VX-i^ IL-12 HWJ 10 -C/BV^fc CpG 

DNAwftfc>5 mjMBByurtK^ v^hi/y- trr—is ^ja^ua-^K (c p g) © 

ATGAGC TTC CTGATG CT O 3 ' 5fc8S 40 <£> dA Srotffcv— V^O^-y 
15 dTx^U^K (WT> non-CpG DNA t mm : IE#I## 4 ) SffflV^T, 

10 tPao^T'^i7^*5l5^^^ 0 77^^0^ h^-f ^ IL-12 M 
£4$rfNffi bfCo - ^JH&H 6 mz&i7F bfc (Y. Aramaki, et al. Biol. Pharm. 
Bull., 25(3) 35 1-355(2002)) 0 

20 mm^y-y ^< y^t(D^^-w-^\^^x, mm±m^(D^^^(D^ iL-12 * 

MAP bT*3 6>i*>«f«i<0^ t ifctfc bT IL- 120£Jfcfc: SiafRI Mffeo fc 0 
iO^> ^*USS:S!b*OJfeV>^-y =r5?^ K (ro^tt, non-CpG 

DNA) fc^fc^fleJEWIfeWu *aeJW#«l**^v^ (i?--r b^-fvo IL-12 ^ 

25 Hi 11 

7 >f 2 ^ i XE&£MMmf 2 4 2 ^ £ M^&lJM CpG DNA <p^U 
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a -? T—vmmifo J774.A1 aik^^r iL-12 
m^m^m^^k mmm 10 x*m^tc^vx&&M$&-?? v?T-i?(Dttt>v 
*«jw**Kfcj;o"c iL-12 m&tm&ztiz-ktm&ztiT^z-^v 

X&m-^f P7 7^^ilia J774.A1 (ATCC J:19A^) £r^V>T, ^fe#U 10 
5 ^i©^v^SMv^o77-^f>©t^ h#-f V IL-12 jg£ 
*£fNffibfc 0 r©S*^^ 7 m^^il^Lfc (E. R. KandimaUa, et al., 
Bioconjugate Chem., 13(5), 966-974(2002)) 0 

W 7 El^J^bfcJ: ^#±?*^^tt5^ IL-12 CpG DNA ^ 

<£ 9 1> CpG dna t iyyy a y y^xu^mm^yy-( 9 ^(om.&w-x» 
10 foz&$&w<D$Li&mfflim<Djj&, #<^^tixv^fc„ r.©^*, mmm 10 

v!)^S^v^a77-v'iaJia J774.A1 ^ b © t ^ h*4>- (IL-12) MttS. 

mm\ 12 

15 W7^7>feJ: m^igffi-^/ yjy^k m&&*M& CpG DNA <DM . 

tluJ:^v ^aiMfi^ ^cof-^b^^^ IL-6 J;t)*IL— 12 j^&jKDif 

M^ctoTIL-6 *3J:U«IL-12m^^^5gi$^5^ <h^^$HTV^^^^* 

20 il-6 ^j;^ iL-12 m£*£riMLfc D ^ ? * &&mmmm<D mm&> xmmm. 

(Dfe8xX*ft^tc 0 ~ft£t>%S M^(Dm<D Balb/c ^ 17 * £r?I1«,E3 (^Tlf 70% 

IIJH^M#BW^IililXUfCo IW^PBS 4>0^ (200 $>^~) b bT* 
fSCLfclg, ^fflM^IH-eri-o IfB^W^TKP^a t 0 l/>'M^ii'il^^ffiV^ 
25 T 1,000 rpm N 10 4°C-eiI^Lfc 0 10%ft WJftlfiltt^ir 

RPMI1640 mi'iStfc ( P *£{fc^#$f , gf^k^MM 12 
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¥l ftjaeHMS • IM* >\ m^b^lHA (1989) )„ 

96 ^^W— b 100/zlO 10%frWi«ifiL?f ^#tpRPMI1640tMtz:MLfc 
2.5X10B^B©-r^^*5[5#|K3fB/i&«:#ab. CpG DNA *5 J: ZFMMMfl 1 tmMM 
8 b/c CpG DNA J; xm¥&ti6$'*S'7 4 y ^ t 

5 ^P5^5iilK 30O0) ^6i®LTDMS0£l&*Llt^&f¥pSLfcib 

U 37°C. 5%C0 2 T-C24^F^^^^-hm^|lIItKLfc 0 
*i±»t'^tl5-7!>^^ IL-6 *3«fcTJ<£ IL-12 Avmfctt, Mouse 
Interleukin - 6 ELISA *5 J; Xf Mouse Interleukin — 12 Total ELISA 
(ENDOGEN tt») SrSflJ/BU #I©/d hn-/H^oti^lfc„ 
10 ^mSr»8 0*3«t^9 Hl^Ufc. ^8 0t^9 Hte**LfcJ: 5 *&*-t 
tf fc-gtitiZ IL-6 IL-12 CpG DNA l&Bftlfc-S- X X) t> CpG DNA i: ^ 

^°ifc) j6SS^i-*^-Y f*^^ (IL-6 t IL-12) *<Z>i#»S5ftfB£nfc (E. R. 
15 Kandimalla, et aL, Bioconjugate Chem., 13(5), 966-974(2002)) „ 

4 2 ^fe J:t>M^^ll^fP^^^^ 2 ^ tm&fc&Mj&inttc non-CpG 

UKAJ^^j^z^^BMMB^lhS2±d. hAd^JlcS t IL-12 M£MM 

mt&M 12 TfflV^fc CpG DNA Oftte 19 non-CpG DNA 12 

#bfc 0 r^msrgs 10 mtm 11 lEI^^iJ^L^o 

m 10 Uli: fjl 11 H^i-J; 5^, non-CpG DNA l£a&#*3 J;^/7 4 7 ^ 

iL-6 1 12 mnmrn^x^ibir^ mm<D^.titm^xiL-6 1 iL-12^ 

(ro^T?tt % non-CpGDNA) ^PJ#^J^ilV^ i: 
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mmm 1 3 

^f/l^MCpGDNA (Ct>G DNA(PO)) ^O^M^^HMM^MM 

»£4r 30mg/ml CilL, i<^^ l^L. MtK 3mU lOmM <T> h U (p 
H7.8) 1 ju 1 i: N 1 ^IB«iO CpG DNA 88RK:ftfc> 9 s CpG DNA(PO)^ 

(3 mg/mD 5m1 £^bfc c #6>Hfc^^i--<T^B^-C\ J$— Cfcofco 
&fflt-fc CpG ^Sr^tf^y ft> 

io Mrtt-i^ > • fT—is \sJr*f-y (CpG) ©E^usr^*;* 

^S^Tx^vH^S: t>o TCC ATG ACG TTC CTG ATG CT <D S'^iSfc: 40 <D dA 
Srotffcv'-^i/T. (iS?iJ#-S§- 5) Sr CpGDNA(PO)i: Lfc 0 
Hlfcflil 14 

->/7 4 2 ^te£XFfc^{&Mis^7J m&to&tef&Zi£1iL CpG DNA(PO) 

15 ^Wttq^v^^MlBliia^b^f-f bJft-Y ^ IL-6 33 .fctEIL- 12 

H«!l 1 2 TrfflVNfc CpG DNA ^HMJ 1 3 ^|2«0 CpG DNA (PO) 

IL-6 43 «fc U IL- 12 g&ft£fPti5 Lfc„ r. <7}fefH:£!il 12 1333 <£ t>^ 13 HI 

20 m 12 H*3.ktWB 13 EKc^LfcJ; i#^±tf^£;ft5 IL-6 *3j:t*£ 
IL- 12 fitt, CpG DNACPO^S^- J; «3 t CpG DNA(PO) t 4 7 >-*3 J: 

Wfc, r©^, *l8W©^acJW*SiJtf4)S CpGDNA(PO)/v-y*7^ 7^33 J: 
CpG DNA(PO)/>fb^^^y 7 4 7 «fc «5 N !7 * * 3fcJ»M!PIJI&a> b <75 

25 1M bA^C> (IL6 33£t>*IL-12) m^m(DmMmm^titi 0 
im&m 3 
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i^Lza v^tezmk^mmi'y? j 7isbfeitfo*rt&is*ttz. non-c P G 

DNA(PO)l: J: ^ -7 fe^Mifea^g) Y^^O-TL-Q t IL-12 W£M 
H. mMM 14 X»m^tc CpG DNA(P0)O^^<9 ^^Sa^JP^tc, vhv/y • 
T = ^ S?J* * K (CpG) <£@fl?ij£^;£^ (&;!g$J#^m£^£ftV^ 

5 S^^/Hj^S: TCG ATG AGC TTC CTG ATG CT <£> 3' 40 

<D dA ^rottfc^-^^^^O^-y W^-^- K (£IT> non-CpG DNA(PO) 

tmm:m^m^r6) sr^-c. » 14 ^i^t»-7^fi»i»^ 

h*>4 > IL-6 A: IL-12 m^M^WmVfz. 0 ^(Dffigk&m 14 Si: W, 15 

10 3? 14 mt W, 15 Hl^^-r £ 5 fc> non-CpG DNA(PO)f iS4^3 J; 0 v^^ 7 

(DIL-G i:^: IL-12 SttitJP LT*3 bi\ mi&<Dfrt Jfctfe LTmZm CSS©1 
^fiT?feofc 0 :<D^, ^,i!SfJ#^^:C9/feV^y 1^7*- F\ non-CpG 

15 -12««j£^**L*V^ ir#^£*Wc 0 
ifctfefl] 4 

^ 7 yfe J: Wb^tt^/ 7 ^ 7 y tt^ftlr^ ^-frfc CpG DNA^ L 
< a CpG DNACPOX non-CpG DNA, non-Ct)G DNA(PO)<PifilflfcK: J: & 2 5 Z Itt 
h # ^ ^ IL-4 jg&yj) H 
20 Hli#iJ 12 *5 «t t>*^ii^!j 14 £ mm<DX&:T~? V * A&JttjRlHJ&a* 6> ©t^ f # 
^yiL-4l4ilWlilfc. 16 19 EI^J^Lfc 

» 16 @^e>^ 19 m\zM7Flsfc& 5 ^ CpG DNA3gb< tt CpG DNA(PO), 
non-CpG DNA,non-CpG DNA(PO)^AS^-*5 J; t^y* 7 -f 7 ^£ fctete^ifi 

^ w 7 ^ £ ©is^s-^ *s v > t , tgm ±m © !7 * o il-4 * u x 

5 CpG^^-7f3 N IL-2^IL-12, TNF-ct, IFN- y ^Ojlffljfett^ (IIM) 
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3RiNr h*<o<Dfy&m&mm\ss il-4^il-5 n il-hk il-13 m<Dm&&&Qi 

®&!£JW*3Wift-£fc:.fc «9 > CpG J:*^fc|fiiW»S&*»c J: t)ifcjSi(|»UT 

V^ii: /5^£;frfc (Dennis M. Klinman, et al., Proc. Natl. Acad. Sci. USA, S3, 
5 2879-2883(1996)) o 
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5 2. ^&!$JWaM4^-y V^Kj^ CpG :7«r&tN If 

3. =f^^ i^*-^- KoU ^^^Dftx- h^fcte 

4. 0 -l,3-^^i-5#«l^ % 0 -1,3- 0 -1,3-^ 
10 9^ifc5, 1 ©ft#JW*3ffl. 

^y*7>\ 7 l^D^/^>*»6>3Bfi*Lfct©-Cifo« N ft* 

15 5, 1 ©^6!fifJW*5Wo 
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R8 

NH 2 -Cys-Arg-Arg-Arg-Arg-Arg-Arg-Arg-Arg-COOH 

RGD 

NH 2 -Gys-Arg-Gly-Asp-COOH 
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130 
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DdS-(£H)aDU/VNCI o<*o 



OdS-(9 0)8y/VNQ OdO 



OdS-(6'9)|ONO/VNQ D d O 



DdS-(9C) 3j V/VNa D<*0 



OdS-(9»dS/VNQ O d O 



OdS/VNQ D d O 



VNQ O d O 




A 

S 

a 

(9 
a. 



Q 

O 
Q. 
O 
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|g5til 

150 ng/ml CpG DNA&-5- 

CpG DNA/RGD(1 .3)-SPG 
CpG DNA/R8(0.5)-SPG 
CpG DNA/Chol(6.9)-SPG 
CpG DNA/Arg(3.6)-SPG 
CpG DNA/SP(4.6)-SPG 
CpG DN A/SPG 
CpG DNAO?«ft- 

0 200 400 600 800 1000 1200 

IL-12 (pg/ml) 



150 ng/ml non-CpG DNAfS-^ 

non-CpG DNA/RGD(1 .3)-SPG 
non-CpG DNA/R8(0.5)-SPG 
non-CpG DNA/Chol(6.9)-SPG 
non-CpG DNA/Arg(3.6)-SPG 
non-CpG DNA/SP(4.6)-SPG 
non-CpG DNA/SPG 
non-CpG DNAG?<?/- 

0 200 400 600 800 1000 1200 

IL-12 (pg/ml) 
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CpG DNA;"gjg 
(ng/ml) 

0 



CpG DNA/RGD(1.3)-SPG 
CpG DNA/R8(0.5)-SPG 
CpG DNA/Chol(6.9)-SPG 
CpG DNA/Arg(3.6)-SPG 
CpG DNA/SP(4.6)-SPG 
CpG DNA/SPG 
CpG 




10000 



20000 

IL-12(pg/ml) 



30000 



40000 



8 



CpG DNAJUdE 
( u g/ml) 



CpG DNA/RGD(1.3)-SPG [ 
CpG DNA/R8(0.5)-SPG £ 
CpG DNA/Chol(6.9)-SPG [ 
CpG DNA/SP(4.6)-SPG [ 5 ° 
CpG DNA/SPG [ 
CpG DNA<75^ [ 



50 
25 

50 
25 

50 
25 



25 

50 
25 




10 

IL-6 (ng/ml) 
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CpG DNAi^Jt 

(jug/ml) 



tsm o 

CpG DNA/RGD(1.3)-SPG 
CpG DNA/R8(0.5)-SPG |j° 



CpG DNA/Chol(6.9)-SPG 



50 
25 



[ 

CpG DNA/SP(4.6)-SPG [JJ 
CpG DNA/SPG [2° 
CpG DNA0^ [2° 




5 10 

IL-12(ng/ml) 



miom 



non-CpG DNAjUJg 
( u g/ml) 



igife 0 

non-CpG DNA/RGD(1.3)-SPG [2° 
non-CpG DNA/R8(0.5)-SPG [JO 

non-CpG DNA/Chol(6.9)-SPG [2° 
non-CpG DNA/SP(4.6)-SPG [25 
non-CpG DNA/SPG [J° 
non-CpG DNAW^- [2° 




0.4 0.6 
IL-6 (ng/ml) 
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non-CpG DNAJlJg 
( u g/ml) 

tttt c 



non-CpG DNA/RGD(1.3)-SPG [jj 

c 



non-CpG DNA/R8(0.5)-SPG 



50 
25 



50 

25 



50 
25 



non-CpG DNA/Chol(6.9)-SPG [ 
non-CpG DNA/SP(4.6)-SPG [ 

non-CpG DNA/SPG [j° 

r~5o 

non-CpG DNAtD^- 1_ 25 



3- 



3- 



0.2 0.4 0.6 

IL-12(ng/ml) 



0.8 



1.0 



m 12 HI 



CpG DNA(PO)M 
( u g/ml) 



CpG DNA(PO)/RGD(1 .3)-SPG 
CpG DNA(PO)/R8(0.5)-SPG 



[ 



CpG DNA(PO)/SP(4.6)-SPG [J 



300 
100 

|"300 

L100 



CpG DNA(PO)/Chol(6.9)-SPG 



300 
00 



CpG DNA(PO)/SPG [ijjjj 
CpG DNA(PO)0>* hgj 



2 3 

IL-6 (ng/ml) 
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CpG DNA(PO);S)g 
( u g/ml) 



J&tt 



CpG DNA/RGD(1.3)-SPG [j° 
CpG DNA/R8(0.5)-SPG [j° 
CpG DNA/Chol(6.9)-SPG _ 
CpG DNA/SP(4.6)-SPG |j° * 
CpG DNA/SPG [2° I 
CpG DNAOW [25 3 s " 




10 

IL-12(ng/ml) 



m 14 



non-CpG DNA(PO);Sj£ 
( u g/ml) 



tgife 0 

non-CpG DNA(PO)/RGD(1 .3)-SPG [ 3 ™ 
non-CpG DNA(PO)/R8(0.5)-SPG r 300 



non-CpG DNA(PO)/SPG [ 
non-CpG DNA(PO)CD^ [ 



L 100 

non-CpG DNA(PO)/Chol(6.9)-SPG [ 3 °° 

non-CpG DNA(PO)/SP(4.6)-SPG [ 3 °J 

300 
100 



300 
100 



1 



3- 



M 



0.2 0.4 0.6 

IL-6 (ng/ml) 



0.8 



1.0 
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non-C 



-CpG DNA(PO);j§|£ 
( u g/ml) 
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SEQUENCE LISTING 
<110> Japan Science and Technology Agency 
<110> MIZU Masami 

<120> Immunostimulant 

<160> 6 

<210> 1 
<211> 60 
<212> DNA 

<213> Artificial S-oligo nucleotide 
<220> 

<223> Solid phase synthesized nucleotide 
<400> 1 

tccatgacgt tcctgatgct aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 

<210> 2 
<211> 3 
<212>PRT 

<213> Artificial Sequence 
<220> 
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<223> Solid phase synthesized peptide 

<400> 2 
Arg Gly Asp 
1 

<210> 3 
<211> 8 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Solid phase synthesized peptide 
<400> 3 

Arg Arg Arg Arg Arg Arg Arg Arg 
1 5 

<210> 4 
<211> 60 
<212> DNA 

<213> Artificial S-oligo nucleotide 
<220> 

<223> solid phase synthesized nucleotide 
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<400> 4 

tccatgagct tcctgatgct aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 

<210> 5 
<211> 60 
<212> DNA 

<2 13> Artificial nucleotide 
<220> 

<223> Solid phase synthesized nucleotide 
<400> 5 

tccatgacgt tcctgatgct aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 

<210> 6 
<211> 60 
<212> DNA 

<213> Artificial nucleotide 
<220> 

<223> Sohd phase synthesized nucleotide 
<400> 6 

tccatgagct tcctgatgct aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 
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